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and to aminoglycosides ( h m  14% to 40%). 
In the case of Entemocms spp. a stable, high proportion of strains 
resistant to penicillin G (71%), ampicillin (52%) and to macrolides 
(48%) was accompanied by an increased propomon of saains resistant 
to aminoglycosides ( h m  23% to 38%) and to tetracyclines ( h m  
50% to 75%). 
The obtained data incLcate that alterations in resistance patterns 
take place also among bacterial st ra ins  isolated horn exmahospital 
communities, whch may be associated with the increasing antibi- 
otics consumption. 
I PI191 1 Antibiotic Susceptibility of Streptococci 
G. Dom I ,  G. De Renzi I ,  R. Marinoni I ,  G. De Intinis I ,  M. De 
Paola ’, Giachino ’, I? Manzoni’. ’Dept. of Clinical Pathology, Regina 
Margherita Children’s Hospital, Turin, I tab  ’Dept. of Paed. Omology, 
Regina Margherifa Children’s Hospital, Turin, Italy 
Objectives: To estimate the antibiotic susceptibility of strepto- 
cm‘ isolated h m  blood to: penicillin, ciprofloxacine, vancomycin, 
imipenem and cephalosporins. 
Methods: IGrby Bauer were performed on 29 Streptococci isolated 
flom blood in chlldrend affected by cancer h m  1992 to 1996 using 
NCCLS procedure. We used Bactalert System for blood culture. 
Results: Species isolated were: 14 Streptocorms mifis, 8 Sfrepfo- 
corms sanguis, 4 Sfreptocorms intermedius, 1 Sfreptococcus oralis. 48% 
of all strains were resistant or intermedute to penicillin and 51% 
to ciprofloxacine. All were susceptible to vancomycin. Among 
cephalosporins, 17% of all strains were resistant to cefotaxime, 10% 
to ceftriaxone. 7% of all strains were resistant to imipenem. Among 
the h d  generation cephaosporins, c e h d i m e ,  the agent of t h i s  
dass of antibiotics that is most often used for the empirical therapy 
(in combination but also in monotherapy), has a high resistance rate 
(41%) if compared to the other compounds. 
Isolated from Blood 
Viridans Group streptococci (VGS) Isolated 
from Patients (pte) with Acute Myeloid 
Leukemia (AML) and Autologous Stem Cell 
Transplantation (ASCT) at an Argentinean 
Institution: Their Susceptibility to Penicillin 
(PCN) and Clarithromycin (CL) 
C. Dignani, C. Damiano, M. Michelet, I. Fernandez, G. Milone. 
IVNDALEtJ Buenos Airs ,  Argentina 
Objective: To determine the susceptibility to PCN and CL of the 
VGS that colonized or produced infections among pte with AML. 
and ASCT. 
Methods: From 1/11/94 to 11/1/96 all pte with AML and 
ASCT were followed. Those who developed mucositis grades ’2 
were selected and cultures were taken h m  their oral lesions. MICs 
of PCN and CL were determined for the VGS recovered h m  these 
cultures using the methods described by the National Committee 
for Clinical Laboratory Standards. VGS isolated h m  the blood of 
febrile pte were also selected for MICs determinations. 
Results: During a 34-month period 35 strains of VGS were iso- 
lated h m  the oral lesions (27) and the blood (8) of 33 pte (18 
d e l l 5  females) with AML (9) and ASCT (24). The median age 
of the pte was 39 (range 474).  Pte with AML received treat- 
ment with Cytosine-arabinoside/Mitom.ntrone. The majority of the 
pte with ASCT received Cydophosphamide/BCNU/Etoposide (9) 
and Cydophosphamide/Busulfan/Etoposide (5) as the condition- 
ing regimens. Other regimens included Melphalan (4), Busulfan/ 
Cyclophosphamide (3) Etoposide/Carboplatin/Cyclophosphamide 
(2). and Ifosfamide/Carboplatinatin/Etoposide (1). Of the 35 isolates 18 
(51%) were resistant (R) to PCN, 3% of the total demonstrated high 
levels of R (MIC > 4 mcg/ml) while 48% of the total was inter- 
mediately R (MIC, 0.25-2 mcglml). Twenty-seven isolates (77%) 
were R to CL; 57% of the total demonstrated high levels of R (MIC 
2 1 mcg/ml) while 20% of the total was intermediately R (MIC, 
0.5 mcg/ml). When isolates obtained h m  oral lesions and blood 
cultures were analyzed separately, they shU maintained a high per- 
centage of resistance to PCN (56% and 37%, respectively) and to CL 
(74% and 87%, respectively). 
Conclusion: In our center VGS isolated h m  the oral lesions 
or the blood of Ah4L and ASCTpte showed a hgh kquency of 
R to PCN (51%) and CL (77%). The kquency of PCN R was 
comparable to that observed in a larger study in the USA (Doern, et 
al, AAC, 1996). 
Antibiotic resistance in Gram-negative 
bacteria 
wl Detection of Integrons Carrying 
Aminoglycoside Resistance Genes in 
Multi-Resistant S. typhimurium Isolates from 
Albania 
A. Koraqi I ,  V Grek’, E. Peters’, A.C. Fluit ’, M.E. Jones’, 
J. Verhoef’. ’Instifute ofPublic Health, Tirana, Albania, ’ENARE,  
Eijkman- Winkler Institute for Clinical Microbiology, University Hospital 
Utrecht, N L  
Objectives: Integrons are non self-transmissible genetic elements 
associated with a DNA integrase and a site-speclfic recombina- 
tion function, able to integrate resistance gene cassettes. We in- 
vestigated the presence of integrons in 10 epidemiologically unre- 
lated multi-resistant strains of Salmonella typhimurium isolated h m  
patients with diarrhea at the University Hospital Tirana, Albania 
during 1995-1996, a previously unstudied species and region with 
respect to integrons. 
Method Using PCR, each isolate was screened for the presence 
of an integron and for the presence of integrated aminoglycoside re- 
sistance genes aadA and aadB. Known integron positive and negative 
strains were used as controls. 
Resulw. Integrons were detected in all 10 strains. Three distinct 
size classes were detected with inserted gene cassettes of about 2400 
bp, 2800 bp and 4000 bp. 10/10 strains carried a 2800 bp integron 
with 8/10 also carrying a 2400 bp integron. The two strains negative 
for the 2400 bp integron contained an additional 4000 bp integron. 
Two strains carried all three integrons. We detected the presence of 
aadA and aadB integrated as gene cassettes in integrons in all 10 saains. 
Conclusion: Integrons carrying aminoglycoside resistance genes 
and other uncharacterised resistance genes appear widely distributed 
in Albanian isolates of S. typhimurium, probably contributing greatly 
to the horizontal spread of resistance genes within this species, and 
region. 
1-1 lntegron Mediated Antibiotic Resistance in 
J. Vila, C. Casals, J. Ruiz, M. Navia, E Gallardo. Department of 
Microbiology, Hospital Clinic, School ofMedicine, Unium’ry of Barcelona, 
Barcelona, Spain 
Objective: Acinetobacter baumannii is an opportunistic pathogen 
which usually presents multiple antibiotic resistance. The a i m  of this 
Acinetobacter baumannii Clinical Isolates 
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study was to investigate the role of integrons in mediating antibiotic 
resistance in this microorganism. 
Methods: Fourteen multiresistant s t r a i n s  of A .  baumannii and four 
A. lwofii were studied. To detect the presence of integrons in these 
strains, a PCR amplification with a spec& set of primers was used. 
The PCR product was extracted from the agarose gel, cloned in the 
pCR-I1 vector and DNA sequenced. 
Results: All the fourteen A.  baumannii strains showed an inte- 
gron, whereas the A. l w f i i  strains did not. Of the 14 s t r a i n s  of A .  
baumannii, a PCR product of circa 700 bp was found in 9 st ra ins  and 
all containing an aad gene. The remaining 5 strains yielded a PCR 
product lugher than 1 Kb. The sizes were: 1.6 Kb (2 strains); 2.1 Kb; 
2.4 Kb and 2.5 Kb, respectively. The determination of the DNA se- 
quence of these PCR products is in process, but the prehinary data 
show that all have an aad gene plus a gene c0-g a B-lacramase 
type OXA. 
Conclusion: Integrons are more kquently found in A .  baumannii 
than in A .  l w f i i .  Some of these integrons are s d a r  suggesting a 
common origin and have more than one gene cassette of resistance 
probably related with the multiresistance presented by A. baumannii. 
(p11951 Antibacterial Resistance Associated with 
lntegrons in Klebsiella spp. Isolated in the 
Children's Memorial Health Institute in Warsaw 
(Poland) 
A. Jagid0 I ,  D. Kruszewska 
A. Plucienniczak', I.E. Madag', W Kamikka', 
D. Dzierianowska 3.  'Institute qf Biotechnology and Antibiotirc, Waaaw, 
Poland, 'University Medical School, Warsaw, Poland, The Children? 
Memorial Health Institute, Warsaw, Poland 
Objectives: To find a correlation between the length ofthe cassette's 
DNA hgments and the presence of the antidrug resistance genes 
within them, in integron positive Klebsiella spp. strains. 
Methods: Multidrug resistant Mebsiella pneumoniae and Mebsiella 
oxytoca strains were isolated h m  urine, blood and other c h c a l  
specimens of children hospitalized in 1996. These strains were resis- 
tant mainly to B-lactam class antibiotics including second and thud 
generation cephalosporins and some aminoglycosides. One hundred 
randomly selected strains have been investigated for the presence of 
integrons. The PCR amphfication method was used. The ampkfed 
DNA fragments were cloned in Escherichia coli and sequenced. The 
drug resistance of the obtained clones was determined. 
Results The res9ts of the study indicate that all listed S,&S 
contain integrons with several ckstinct drug resistance genes. It was 
possible to find a correlation between the size of the mobile cassette 
and drug resistance patterns associated with integrons. 
Conclusions: On the basis of simple size determination of the 
ampkfed DNA fiagments the drug resistance patterns can be pre- 
dicted in integron positive Klebsiella spp. strains. 
D. Mikiewicz ', G. Plucienniczak ', 
Transferable Resistance to Different 
Antibacterial Drugs in Escherichia coli, 
Pseudomonas aeruginosa, Klebsiella 
pneumoniae and Entembacter spp. Isolated 
from Neonates 
L. Sieg6ied ', M. Kmet'ovi I ,  E. Dorko I ,  M. MoloLEovi *, 
L. Vhdy ' ,  I. Frit '. 'Institute $Medical Microbiology, sa@rik 
University, Slovakia, 2Department qf Clinical Microbioloa, Slovakia, 
Neonatal Intensive Care Unit, University Hospital, Koiice, Slovakia, 
VS2 Hospital, A.S. Koiice-sacs, Slovak Republic, Slovakia 
Objectives: To detect transferable resistance among Escherichia coli, 
Pseudomonas aeruginosa, Mebsiella pneumoniae, and Enterobacter spp. iso- 
lated from neonates in Intensive Care Unit to Werent antibacterial 
drugs (ampicillin, ticarcillin, augmentin, cefotaxim, ceftriaxon, cef- 
tizoxim, ceftazdune, tetracycline, chloramphenicol, smeptomycin, 
kanamycin, gentamicin, netilmicin, cotrimoxazol, and rifampicin). 
Methods: Transfer of plasmid DNA from donor bacterial cell to 
recipient strain E. coli C-600 was performed using a simple con- 
jugative test. Compared to wild clinical isolates, identical plasmid 
DNA was isolated h m  transconjugant. Evidence concerning the 
plasmid-born resistance was made based on: 
(1) similar size of plasmid DNA isolated from both donor and 
(2) identical phenotypic characteristics in both donor and transcon- 
Results. Among E. coli and I? aeruginosa strains the highest pro- 
portion of transferable resistance (74% and 69%) was recorded against 
augmentin. Strains ofEnterobacterspp. were found to show the highest 
proportion of transferable resistance against ampiciuln (43%). 
Conclusions: Nosocomial infections in neonates are often caused 
by bacteria showing transferable resistance. 
transconjugant 
jugant. 
I PI197 1 Epidemic Spread of ESPL Producing K. 
pneumoniae Strains in ICU of ltalian Hospitals 
L. Pagani', E Luzzaro', M. Perilli3, I. Caola4, R. Daturi', 
A.R. Sartori4, E. Giacobone I ,  G. Amicosante'. 'Lct. Minobiologia 
Univ. Pavia, ItaQ 'Osp. di Vnrese, Italy, 'Dip. STBB L'Aquila, Italy, 
'Osp. di Trento, Italy 
Objectives: Characterization of ESPL producing K. pneumoniae 
strains involved in epidemic spread in ICU of three Itakan Hospitals 
and responsible for therapeutic failures. 
Methods: Three diEerent nosocomial outbreaks occurred h m  
March to December 1996; of these, one was in a general intensive 
care ward of IRCCS San Maneo, Pavia, while the two others were 
in neonatal intensive care units, respectively, at Hospitals of Varese 
and Trento. Nosocomial isolates of Pavia and Varese resulted to be 
resistant to oxyimino-cephalosporins and to aztreonam, while the 
strains recovered in Trento were susceptible or intermednte to aztre- 
onam and ceftazidime but resistant to cefotaxime. ESPL produc- 
tion was detected by double &k test and LM-card, Vitek System 
(bioMCrieux) at Pavia. The enzymes obtained from clinical isolates 
and related transconjugants were characterized by biochemical and 
molecular methods. 
Results: Epidemic strains isolated in Pavia resulted to be produc- 
ing a TEM-derived ESBL, PI 5.9, TEM-8 like enzyme; while the 
isolates of Varese and Trento produced SHV-derived ESBLs, PI 8.2 
and 7.6, respectively the SHV-5 and SHV-2 like enzymes. All the 
ESPLs were codified by conjugative plasmids with merent sizes, 
co-transferring resistance to aminoglycosides. 
Conclusions: Our results show a variety of ESBLs in Italy able 
to produce epidemic spread in intensive care units, this suggests the 
need of a thorough monitoring of ESBL producing microorganisms 
at a local level in order to prevent therapeutic failures, deter-ng 
initial therapy, and achieve the eradication h m  hospital microflora. 
[p11981 Bi-Modal Trasferability of Antibiotic Resistance 
in Pseudomonas aeruginosa Strains 
J. Blahovi', V Kdlikovi', K. Kubofiovi', V Sch&er3. 'Institute of 
Preuentive and Clinical Medicine, Bratislava, Slovakia, 'DCrer? Hospital, 
Bratislam, Slovakia, University Clinics, Frankfurt, Germany 
Objectives: Pseudomom aeruginosa s t r a i n s  can transfer their resis- 
tance determinants both by transduction and by conjugation. 
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Methods: Two lysogenic I! aeruginosa strains were isolated in two 
Merent hospitals. I! aeruginosa strain No. 918 comes h m  the Uni- 
versity Chnics in Frankfurt (Germany) and the strain No. 271 h m  
Derer's Hospital in Bratislava (Slovakia). Both strains were resistant 
to anti-pseudomonadal antibiotics. Transfer of antibiotic resistance 
was performed in mixed cultures of donor and recipient strain.  Iso- 
lation of the phages and transduction experiments were performed 
as described by Haas and Holloway (1977). 
Results: A phage isolated h m  the strain No0.918 transduced 
imipenem and carbenicillin resistance to I! aeruginosa PAO-1670, 
and trulsfered, by conjugation, determinants of resistance to car- 
benicillin, cephaloridine and cefotaxime to recipient strains of En- 
terobactm'aceae. The phage isolated h m  strain No. 271 transduced 
determinants of resistance to carbenicillin, cefotaxime, ceftazidime 
and impenem to I! aeruginosa recipient strains. By conjugation, the 
s t r a i n  No. 271, transferred carbenicillin, cefotaxime, ceftazidime and 
aztreonam resistance determinants to I! aeruginosa PAO-1670 recipi- 
ent strain.  
Conclusions: The variety in transduced and conjugally transfered 
resistance determinants demonstrates an epidemiologically signhcant 
potential of the spread of antibiotic resistance. 
Acquisition of T i M )  Conjugative Plasmids 
Causing Concomitant Plasmid Mediated 
Penicillin Resistance in Neisseria gononhoeae 
M.N. Janse van Rensburg, LJ. Chakley. Dept. $Medical 
Microbiology University $the Free State, Bloemfontein, South A M  
Objectives: To investigate trends in antimicrobial resistance in N. 
gononhoeae, with special reference to agents which are employed in 
the syndromic management of bacterd sexually transmitted diseases. 
Methods: A disc diihion method was used to determine the 
sensitivities to penicillin, tetracyhe, ciprofloxacin, ceftriaxone, 
ofloxacin, spectinomycin and erythromycin of 100 strains of N 
gononhoeae. MICs were determined by the NCCLS agar dilution 
method and B-lactamases detected with nitrocefin. Plasmids were 
extracted. Tet(M) genes were amplified and restricted with HpII. 
Results: Disc -on can be used for high-level penicillin and 
tetracycline resistance screening as inhibition zones 126  mm and 
532 mm respectively were indicative of B-lactamase and terracy- 
cline resistance plasmid carriage. The MIC90 for penicillin being 4 
mg/L and tetracycline 64 mg/L. The MIC range for ciprofloxacin 
50.0014.015 mg/L and cefuiaxone 50.0014.03 mg/L. The per- 
centage of strains carrying the tet(M)-encoding conjugative plasmid 
(TMCP) has increased h m  3 (1994), to 18.5 (1995), to 31% in 
1996. Strains containing both the TMCP as well as a B-lactamase 
plasmid have increased h m  3/12 to 14/31 in 1996. TMCPs con- 
taining the American type tet(M) gene have continued to dissemi- 
Mte. 
Conclusions: All strains have remained sensitive to ciprofloxacin, 
ofloxacin, ceftriaxone and speainomycin. The majority of strains 
(14118) carrying a B-lactamase plasmid also contained the TMCP. 
It would appear that by mediating the transfer of B-lactamase plas- 
mids, the TMCP is the cause of increasing resistance to penicillin. 
Resistant populations are emerging and becoming established in the 
community; a situation warranting continued surveillance. 
not require antibiotic treatment, anamicrobial chemotherapy is ini- 
tiated in children with severe underlying diseases or inwive in- 
fections. Therefore, it is a necessity to be aware of the suscepti- 
bility patterns of these bacteria to commonly used agents in case 
of empirical treatment. In t h ~ ~  study, in vitro activity of ampi- 
cillin (A), sulbaaam-ampicillin (SAM), cefotaxime (CT), cefkime 
(CIX), chloramphenicol (CH), ciprofloxacin (CP) and aimetho- 
prim/sulfamethoxazole (T/S) were evaluated with microbroth dilu- 
tion method following the NCCLS guidelines. The clinical isolates 
of Salmonella spp. and Shigella spp. were obtained h m  consecutive 
stool cultures of patiens who were admitted to outpatient ditllcs 
in Hacettepe University CMdrens Hospital between february 1996 
and September 1996 with symptoms of gastroenteritis. 130 strains of 
Salmonella spp. and 92 strains of Shigella spp. were included in the 
study. Forty two isolates of SalmoneUa were S. typhi. Among Shigella 
spp., the majority of the isolates (n: 59) were Sh. sonnei and the re- 
maining 33 were Sh. Jexnm'. The MICw values and resistance rates 
for A, SAM, CT, CIX, CH, CP and T/S were >256 (37%). 64 
(34%), 8 (lo%), 4 (lo%), 256 (25%), 0.01 (0%) and >16 (14%) in 
Salmonella spp. respectively. These dues were 128 (30%), 32 (29%), 
50.125 (1%). 1 (l%), 64 (26%), 0.01 (0%). and >16 (63%) respec- 
tively in Shigella spp. These results indicate a high level of resistance 
to ampicillin, SAM, TMP/SMX and chloramphenicol in these iso- 
lates. The most active antimicrobial agent in vim was ciprofloxacin 
followed by the cephalosporins. However, further clinical studies are 
needed before t h i s  agent can be used in children empxically. 
I PI 2 ~ ]  Activii of Piperacillin/Tazobactam and Other 
Antibiotics against Gram-Negative Bacterial 
Isolates in a Bum Unit in Kuwait 
E. Mokaddas', S.C. Sanyal', VO. Rotimi2. 'Ibn Sina Hospital, 
Kuwait, 'Faculty $Medicine, Kuwait 
Objectives: To evaluate the in vim activity of piperacillin/tazo- 
bactam and 8 other antibiotics against consecutive nosocomial 
Gram-negative bacteria isolated h m  the Burn unit in our hospi- 
ta. 
Methods: Au consecutive GNB isolates considered to be 
dinically signhcant were tested for their susceptibility to 
piperacillin/tazobactam, piperadin, ceftazidime, ceftriaxone cefo- 
taxime, ciprofloxacin, gentamicin, armkacin and imipenem deter- 
mined by the disc di&sion test. Afrer 18 h incubation period a 
37°C. the zone of inhibition was interpreted according to the NC- 
CLS recommendations. 
Results: A total of 948 strains,  made up of Pseudomom spp 
(326) Acinetobucter spp (268), Escherichia coli (142), Klebsiella pneu- 
moniae (105), Enterobacter aerogenes (49). Proteus mirabilis (50). h a -  
tia marcescens (4), and Cihobucterfnrendii (4). were tested. Over all 
piperacdidtazobactaxn combination showed superior activity over 
all the other antibiotics except imipenem. Of the 948 isolates, 13% 
were resistant to pipera&/tazobactam, c.44% to the three third 
generation cephalosporins, 31% to ciprofloxacin and 41% to the 
aminoglycosides only 3% were resistant to imipenem. The most re- 
sistant isolates to piperacillin/tazobactam were the Acinetobacter spp. 
(13%) and Pseudomom spp. (22%). 
Conclusions: Piperacillinltazobactarn in this study showed good 
in vitro promise. A clinical trial conducted in our Burn unit is 
planned. 
In-Vim Activity of Several Antibiotics against 
Enteric Pathogens 
D. Gur, G. Kanra, 2. Ecevit, M. Ceyhan, G. Segmeer. Huttepe 
University, Childtens Hospital, Ankara, Turkey 
Although gastroenteritis is usually a self-limiting infection and does 
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I PI202 I Piperacillin (PIP) vs PlP/Tarobactam 
Susceptibility of Gram-Negative Rods 
J. Ruczkowska, I. Doha, K. Hryncewicz. Dept. Microbiol., Wrodaw 
University $Medicine, Wrochw, Poland 
Objectives: Comparative susceptibility of Gram-negative clinical 
pathogen to piperacillin (PIP) alone and in the presence of mzobac- 
tam (PIP/TZB). 
Method The antibiotic susceptibhty was determined by the disc 
a s i o n  NCCLS method. 
Results: Overall, 3370 (56.8%) out of 5934 strains were suscep- 
tible to PIP and 660 (86.7%) out of 761 to PIP/TZB; among them 
nonfermentative (NF) rods in 60.5% and 82.9%. Enterobucteriaceae in 
55.9% and 88.5%, respectively. The most susceptible to PIPITZB 
were Prohrs indol+, Providentia, E. coli, Klebsielln, I! aeruginosa, and 
Morganella (10C-90%). Less susceptible were Citrobuctq Enterobucter 
and NF (76%, 64%, 60%). Among 298 PIP-resistant s t r a i n s  213 
(71.5%) were found to be susceptible, 42 (14.1%) weakly susceptible 
and 43 (14.4%) resistant to PIP/TZB Strains isolated iium blood 
were less susceptible both to PIP and PIP/TZB. 
Conclusion: Tazobactam restored the susceptibility of 
PIP-resistant isolates (Pseudomonas excluded). 
-1 Study of Antibiotic Susceptibility of 
Gram-Negative Bacilli in Bum Patients 
V. Stxvganov, T. Mityushkina, V. Makarova, M. Romanova. Clinical 
Microbiology Laboratoory, Speransky Children's Hospital, Moscow, Russia 
Objectives: To evaluate antibiotic susceptibility of --negative 
bacilli isolated fium burn patients. 
Methods: We have studied in vitro the sensitivity to antibiotics 
(azlocillin, amikacin, carbericih, ceftazidime, ciprofloxacin, gen- 
tamicin, netilmicin) of nosocomial gram-negative bacilli. The iden- 
tification was performed with the Crystal-ID system (Becton Dick- 
inson, Cockeysville, MD). The antibiotic sensitivity was tested with 
Kirby-Bauer cLsk diffusion method in accordance to NCCLS stan- 
dards. 
Results Since May till November 1996 263 strains of 
gram-negative bacilli have been isolated fiom d&erent sites in 185 
burn patients. The most kquent isolates were: Pseudomonas amg-  
inosa (97 strains), Acinetobarter spp. (71 strains), Enterobucter spp. (58 
strains) and Eschichia coli (25 strains). Among Pseudomonas amgi-  
nosa, armkacin (84.5%), ceftazidime (76%), ciprofloxacin (64.5%) and 
netilmicin (63%) were the most effective antibiotics. Among Acine- 
tobacter spp., the majority of isolates were sensitive to amikacin 
(85.9%), ciprofloxacin (80.3%), netilmicin (69.4%). ceftazidime 
(63.4%). 70.7% of Enterobucterspp. were susceptible to amikacin, 69% 
- to ciprofloxacin, 65.5% - to ceftazidime, 63.4% - to netilmicin. 
Percent of susceptibCbty of s t r a i n s  of Eschirichia coli to ciprofloxacin 
was 100, to cefmvdime - 92, to amikacin - 84, netilmicin - 80. 
Conclusions: In our study gram-negative bacilli isolated fiom 
burn patients were more susceptible to amikacin, ciprofloxacin, cef- 
tazidime and nenlrmcin. 
I PI204 1 Antimicrobial Activities of 5 Aminoglycosides 
against Clinical Significant Gram-Negative 
Strains 
I .  Van haute, G. Venchraegen. University Hospital Cent, Belgium 
Objectives: To compare the susceptibility of amikacin (AMK), gen- 
tamicin (GEN), isepamicin (ISP), netilmicin (NET) and tobramycin 
(TOB) against 145 Enterobacteriaceae and 101 non-fermenters. 
Methods: 246 consecutive sigruficant Gram-negative isolates 
were collected iium intensive care, hematology or oncology pa- 
tients. The strains were identified by conventional methods. The 
susceptibility testing was performed on Mueller-Hinton I1 agar with 
paperdisks using the Stokes method. 
Results: For all Gram-negative bacteria, the susceptibility of 
ISP (81%) > AMK (79%) > NET (77%) > TOB-GEN (72%). 
For Enterobacteriaceae, the antimicrobial activity of ISP (94%) > 
AMK (90%) > GEN (89%) > NET (88%) > TOB (81%) and for 
non-fermentea Ah4K (64%) > ISP (62%) > NET (60%) > TOB 
(57%) > GEN (49%). All aminosides were active against 32 Mor- 
ganella spp., Proteus spp. and Klebsiella spp. (except 1 s t r a i n ) .  The 
63 Escherichia coli were all susceptible for Ah4K and ISP, followed 
by NET (97%), GEN (92%) and TOB (90%). GEN inhibited all 10 
Serratia spp., while NET, AMK and ISE 80% and TOB only 40%. 
The susceptibility of aminosides was lowest for Enterobacter spp.: 
ISP (85%) > GEN (78%) > NET (70%) > AMK (68%) > TOB 
(65%). Pseudomonas spp. were most susceptible for AMK (90%) and 
least for GEN (65%). 74% of the GEN-intermediately susceptible 
and resistant Pseudomonas were still inhibited by AMK. 
Conclusions: These in vitxv data suggest that GEN still might 
be useful in treating serious infections caused by Enterobacteriaceae, 
especially in combination therapy, while for Pseudomonas spp., it 
would be preferable to use a more susceptible aminoside, p.e. AMK. 
I P1205 Susceptibility of 2940 Nosocomial Pathogens 
R. Zaffoni, L. Drocchi, E.A. Debbia, G.C. Schito for the Italian 
Isepamicin Study Group. Institute qfMimobiology, University $ Genoa, 
to lsepamicin and Seven Other Antibiotics 
Italy 
In cerrain geographic areas the emergence of resistance in hospi- 
tal pathogens has reduced the efficacy of amikacin, a drug that 
has been extensively used, often in association with a B-lactam 
in the empiric therapy of severe n o s o c o d  mfections. Isepam- 
icin, a recently developed aminoglycoside (AG), is more stable to 
AG inactivahng enzymes, more potent in vitro than amikacin and 
may therefore possess the potentiahty of overcoming the threat 
of AG resistance. A multicenter survey conducted in Italy has 
substantiated this expectation. During 1995, 16 Laboratories have 
tested 2940 nosocomial pathogens by disk diffusion against gen- 
tamicin, tobramycin, netrlrmcin, amikacin, isepamicin, ceftazidime, 
imipenem and ciprofloxacin. Quantitative MIC determinations were 
performed on the same strains for isepamicin, armkacin, ceftaudime, 
meropenem and ciprofloxacin. At the suggested NCCLS breakpoints 
isepamicin (98% of the strains susceptible) was more active than 
amikacin (96%) against the Enterobocteriuceae. All other AG, were by 
far less potent. Imipenem was the only drug (97%) comparable to 
isepamicin. Against S. aureus isepamicin (86%) was also more ac- 
tive than amikacin (82%). Against Pseudomonas all antibiotics met a 
s t r d u n g  resistance (in excess of 25%) with isepamicin (75%) being 
as effective as amikacin (74%) and ciprofloxacin (68%). Acinetobacter 
species were particularly susceptible to imipenem (97%) while isepa- 
micin (82%) and amikacin (81%) showed a potency largely exceeding 
that of ceftazidime (63%). Given its broad spectrum of bactericidal 
activity, its ability to overcome amikacin resistance especially in the 
Enterobuctm'uceae and considering its favourable pharmacokinetic and 
safety profiles, isepamicin may represent a promising drug in the 
empiric therapy of severe nosocomial infections 
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IP1206) Mechanisms of Aminoglycoside Resistance in 
fseudomonas aenrginosa 012 Isolates 
J. Patzer ', G.H. Miller', D. Dzierizanowska'. 'Children's Memorial 
Health Institute, Warsaw, Poland, 2Schen'ng-Plough Research Institute, 
Kenilworth, USA 
Objective: to elucidate and compare the mechanisms of aminogly- 
coside resistance in Pseudomom aenrginosa strains of serotype 0 1 2  
and other serotypes. 
Materials and Methods: The aminoglycoside resistant P. aerug- 
inosa isolates (n = 207) were obtained &om hospitahed children. 
Serotyping was performed by slide agglutination with commercial 
antisera (Diagnostics Pasteur, France). Resistant mechanisms were 
assigned on the basis of resistance phenotypes to 12 aminoglycosides 
and DNA-hybridization studies. 
Results. The incidence of aminoglycoside resistance in I! aerug- 
inosa was lughest for c h c a l  isolates belonging to serotype 012, 
followed by serotype 011. It was found that 38% of I! amginosa 
chnical isolates produced one aminoglycoside modlfymg enzyme, 
but majority of them produced 2 or 3 enzymes and had in addi- 
tion changes in permeability. The majority of serotype 0 1 2  isolates 
were characterized by the presence of one enzyme-acetyltransferase 
AAC (6') I1 (46.8%). Other 0 1 2  clinical isolates produced acetyl- 
transfertase and had changes in permeability (18%), or produced 
acetyltransferase and phosphotransferase APH (3') I1 (10.8%) or both 
mentioned above enzymes and had changes in permeability (22.5%). 
I! aeruginosa isolates of serotype 011 were characterized by pres- 
ence of adenylyltransferase ANT (2"), or adenylyltransferase and 
pbosphowferase APH (3') 11, or both these enzymes and changes 
in permeabhty. I! amginosa clinical isolates of semtype 03, 04, 06 
and others were characterized by the presence of Merent aminogly- 
coside modlfymg enzymes. 
Conclusion: The most frequently encountered aminoglycoside 
resistant I! amginosa isolates belonged to serotype 012. The amino- 
glycoside resistance of 0 1 2  isolates was connected with the presence 
of acetyltransferase and its combination with other enzymes and/or 
changes in permeabihty. 
-1 Resistance Mechanisms of Gram Negative 
Bacteria Against to Aminoglycosides in Van, 
Turkey 
M. Berktas ', M.T. Yavuz ', H. Bozkurt I ,  A.E. Dalkdq I. W 
Uniumity, Medical Faculty, Cl. Microbiology Dept. Rn, Turkey 
Objectives: In this study, we investigated resistance mechanisms 
of Gram negative bacteria isolated from several clinical specimens 
against to aminoglycosides in Van, Turkey. 
Methods: Therefore, we isolated and identified 50 Gram nega- 
tive bacteria &om several chical specimens (blood, sputum, urine, 
wound, catheter, drain or burn) and investigated resistance to several 
aminoglycoside antibiotics (Apramycin, Fortimicin, Sch 21562, Sch 
21561, Gentamicin, Tobramycin, Amikacin, Isepamicin, Netilmicin, 
Sch 22591, Kanamycin, Neomycin) with Kirby-Bauer disk a- 
sion method for antimicrobial susceptibility tests. Distribution of 50 
pathogen bacteria as follows; Klebsiella sp. 29 (58%), Enterobacter 
sp. 8 (16%), Pseudomonas sp. 7 (14%), E. coli 4 (8%), Salmonella sp. 
1 (2%) and Acinetobacter sp. 1 (2%). 
Results: It has been determined that 23 of 50 s t r a i n s  resistant 
to aminoglycosides by virtue of only one enzyme, 22 of these by 
virtue of 2 enzyme and 5 of these by virtue 3 enzyme exhib- 
ited resistance. Distribution of enzymes have a role in resistance 
as follows; AAC-(3)-I1 33 (66%), ANT-(2")-1 14 (28%), APH-(3')-I 
10 (2O%), AAC-(6')-I 9 (18%), AAC-(3)-III 8 (16%). AAC-(3)-1 3 
(6%), AAC-(6')-II 2 (4%), AAC-(3)-? 1 (2%), ANT-(4')-II 1 (2%), 
AAC-(6')-III 1 (2%). In addition, it has been observed development 
of resistance due to changes in permeability in 2 (4%) strains. 
Conclusions: It has been seemed that the results of this study 
correlated with other studies in Europa. 
I PI208 I The Effect of Some Antibiotic Combinations on 
Klebsiella Pneumoniae and Klebsiella Oxytoca 
Strains 
V Tolun, 0. Ani. Dept. ofMicrobiology, Istanbul Medical Faculty, 
Istanbul, Turkey 
In this study, 50 Klebsiella pneumoniae and 20 Klebsiella oxy- 
toca strains were examined for the susceptibility to ciprofloxacin, 
himethoprim, aztreonam, amikacin and clindamycin by "micro- 
dulition method". On the other hand, the effects of the combina- 
tions of ciprofloxacin-trimethoprim, aztreonam-amikacin and aztre- 
onam-clindamycin were evaluated accordmg to the results based 
on "fractional inhibitory concentration (FIC) index" by using the 
"modified Berenbaum Checkerboard microdulition method". 74% 
ofthe K. pneumoniae strains were resistant to trimethoprim, 10% to 
ciprofloxacin, 2% to amikacin, 28% to aztreonam. All of these strains 
were resistant to clindamycin. 50% of the K. oxytoca strains were re- 
sistant to trimethoprim, 5% to amikacin, 35% to aztreonam, whereas 
all were resistant to chdamycin and susceptible to ciprofloxacin. 
It was found that the combination of ciprofloxacin-trimethoprim 
had a sinergistic effect on 58%, aztreonam-amikacin on 92%, aztre- 
onam-hdamycin on 72% of the K. pneumoniae strains, whereas on 
60%, 60% and 72% of the K. oxytoca strains,  respectively. None of 
the combinations exhibited on antagonistic effect on K. pneumoniae 
and K. oxytoca strains. 
Design of Triple Antibiotic Combination 
System Effective against Resistant Clinical 
Strains of fs .  aenrginosa 
A.E. Elkhody, H. Abu Shleib, N. ElGink, M. Elammouri. Dept. of 
Microbiology Fac. o f P b r m a q  Univ. ofillex., Egypt 
Clinical isolates of Ps. aenrginosa strains from Egyptian panena ofrenly 
resistant to several common antibiotics including those anticipated as 
antipseudomonas. Antimicrobial combination of two antibiotics, al- 
though was more effective than single agent, however, it was in 
many instances of limited effect. We proposed here a design for 
triple combination which is more promising. This design not only 
produced more effective system but indicates also the minimum ef- 
fective limit of each component to give the maximum efficiency 
required. The design was tested using two triple combinations; lst, 
Amikacin (Am), Cefoperazone ( 0 ,  Ciprofloxacin (Cp), and 2nd, 
Bacitracin (Bc), Poiymyxin (Pm), Neomycin (Ne). Results obtained 
using developed chicker-board test was plotted on triphase dugram. 
In the 1st system, the MICs using the tested strains for each antibi- 
otic alone were Am: 12.0, Cf: 250, Cp: 1.6 @g/ml, these decreased 
to 1.5, 2.0, 0.05 Fg/ml in the combination respectively. In the 2nd 
system, the MICs for Pm alone was 15 pg/ml, and for Ne alone 
125 @g/ml, Bc alone has no inhibitory concentration. The triple 
combination was most effective against Ps. strains, the MICs for Pm, 
Ne, Bc in the combination were 0.5, 5 & 250 pg/ml respectively. 
The principle and magnitude of the proposed design is &cussed. 
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I P1210 I Effect of Sub-MICs of Some Antibiotics on the 
L'. Majtinovi, V Majtin. Institute of Preventive and Clinical Medicine, 
Bratislava, Slovak Republic 
Objectives: To investigate the effect of sub-MIC of ciprofloxacin, 
armkacin, tobramycin and ceftriaxone on the ability to bind Congo 
red and on aggregation in salt solutions (SAT) by S. enteritidis. 
Methods: To study Congo red binding the strain p w n  on TS 
agar with 0.003% Congo red. This ability was also determined by 
spectrophotometricaIly at 480 nm. SAT was determined by aggrega- 
tion in salt solutions of ammonium sulphate. 
Results: Ciprofloxacin and ceitriaxone did not s e c t  Congo red 
binding in al I  sub-MICs. After aEecting of 1/4 of the MIC of to- 
bramycin appearanced both pigmented and nonpigmented colonies 
and amikacin inhibited Congo red binding in all sub-MICs tested. 
The hydrophobicity expressed by SAT values decreased against the 
control in the same order as for Congo red binding. 
Conclusions: Amikacin in sub-MICs afFected hydrophobicity of 
3. enteritidis. 
Hydrophobicity of Salmonella enteritidis 
Molecular Effects of Povidone-Iodine on 
Relevant Micro-Organisms 
K. Reimer ' , H. Schreier *, G. Erdos ', B. Konig4, W. Konig ', 
W Fleischer '. 'Mundipharma CmbH,  Limburg, Germany, 2Aduanced 
Therapies, Inc., Novato, USA, 31nterdisciplinary Centerfor Biotechnology 
Research, University of Florida, Gainesuille, USA, 41nstitutfur 
Medizinische Mikrobiologie, Universitiit Magdebuv, Germany 
Objectives and Methods: Povidone-iodine (pvp-I)  has been used 
extensively as a broad spectrum microbicide. The aim of this study 
was to observe effects on cell dtrascrUCNre by electron microscopy 
and to correlate these observations with both decreased enzyme ac- 
tivity and loss of nudeotides into the medium, based on the premise 
that membrane damage would not result in increased extracellular 
enzyme activity as inactivated rapidly when in contact with PVF-I. 
In contrast, efflux of nucleotides should be measurable if membrane 
pore formation was a component of the action mechanism. 
Results: Transmission electron micrographs of the 3 model or- 
ganisms (Staph. aureus, E .  coli, C. albicans) showed their typical shape 
and protective cell wall. When organisms were incubated for 30 min 
with PVP-I neat or in 1/10 and 1/100 dilution, cytoplasmic 'parti- 
tioning' was noted. In E .  coli there was pronounced coagulation of 
nuclear material from the cytoplasm. C. albicans showed a rapid and 
dose-dependent 'loosening' of the structure of the outer layer. Cells 
remained intact without evidence off lysis. It was postulated that the 
mechanism of rapid killing must entail molecular biochemical pro- 
cesses. A rapid loss of p-galactosidase activity in the cell pellet upon 
exposure to PW-I was found, although there was no increase in 
the supernatant. In contrast, a rapid loss of nucleotide concentration 
in the pellet corresponding with an increase in the supernatant was 
observed. 
Conclusion: A synopsis of the electron microscopic and bio- 
chemical observations supports the conclusion that PW-I interacts 
with the cell membrane of micro-organism such that a pore for- 
mation leads to loss of cytosolic material, in addition to enzyme 
denaturation. 
1 PI21 2 I Distribution of MIC's and Cross-Resistance 
Patterns to P-Lactams, Clindamycin, and 
Metronidazole among Bactemides fragik 
Group 
K.E. Aldridge, D. Ashcraft, C.V. Sanders. Louisiana State University 
Medical Center, New Orleans, LA, USA 
Members of the B. j q i l i s  group are becoming increasingly more 
resistant to numerous antimicrobials particularly b-lactams. The ma- 
jority of strains of the B. jagi l is  group produce p-lactamases which 
show predominantly cephalosporinase activity, but may ready hy- 
drolyse penicihns. 
Objectives: To compare the distribution of MIC's and incidence 
of cross-resistance among >2700 clinical stains of the B.jagilisgroup. 
Methods: All strains were tested using serial two-fold ddutions 
of antimicrobials in an NCCLS recommended broth microdution 
test. 
Results: Cephalosporins (cefotaxine, cefotetan, cefoxitin, ceft- 
zoxime, and ceitriaxone) and clindamycin should the least activity 
with resistant (RR) and intermediately-resistant (IR) rates varying 
h m  6-34% and 7-16% respectively. Among p-lactam/p-lactamase 
mhibitor combinations (BLIBLIC) piperacillin/tazobactam (F'/T) 
was the most active combination (RR + IR - 0.4%) and had com- 
parable activity to imipenem (RR + IR - 0.4%). Using increasing 
MICs of each p-lactam as a phenotypic marker cross-resistance to 
other agents was determined. As the MIC values of each marker 
p-lactam increased so did the geometric mean MIC values for all 
other p-lactams. In contrast the BL/BLIC showed an appreciably less 
increase in geometric mean MICS as the MIC's of the phemotypic 
agents increased. Imipenem activity remained constant regardless of 
the MIC of the phenotypic markers and had the lowest geometric 
mean MIC's of all the test agents. 
Conclusions: Imipenem, BL/BLIC, and metronidazole exhib- 
ited the best activity and lowest degree of cross-resistance. 
1 P1213] Mixed Bacterial Communities and Antibiotics 
V.V Tetz. St. Petersburg State Pavlov Medical University, St. Petenburg, 
Russia 
Objectives: h4ixted bacterial communities (MBCs) are formed by 
unrelated bacteria in uitro and in the environment. The morphology 
of the MBCs and sensitivity of bacteria forming these communities 
to antibiotics was studied. 
Methods: Standard strains of Escherichia coli B, or K-12 and Bre- 
uibacteriumjavum E531 were used. MBCs were studled using t r a n s -  
mission electron microscopy. The suMval rate of bacteria was de- 
termined by the a s i o n  of agents - gentamicin (Gent) or chlo- 
ramfinicol (Chl), through the agar to one-day old MBCs. 
Results: MBCs in uitro on the solid medla are s d a r  to "classi- 
cal" colonies and are formed after the growth of a large number of 
bacteria simultaneously plated onto a h t e d  area of agar. Different 
bacterial strains form individual zones in the structure of MBCs. 
Thus, in the combination of E.  coli and B.  flauum, the basic part of 
MBCs was formed by E .  coli while €3. Jauum form an upper, smaller 
"colony on the colony". The MBCs in viuo and in uitro are isolated 
from their external environment by a surface film, the basic part 
of which is presented by an elementary membrane. Bacteria in the 
MBCs have an increased survival rate (in 10 times more to Gent 
and in 100 times more to Chl) in comparison to the bacteria having 
confluent growth. 
Conclusions: The MBCs are new type of bacterd communities 
isolated from the environment by elementary membrane. The bac- 
teria of the MBCs have increasing survival rate in the presence of 
some antibiotics. 
